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1
ELECTRICALLY ISOLATED COUPLING

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. provisional appli-

cation No. 62/500,107 filed May 2, 2017, the entire contents
of which are hereby incorporated by reference in 1ts entirety.

TECHNICAL FIELD

Example embodiments generally relate to driving devices
such as socket tools, bit holders and other fastener driving
components. In particular, example embodiments relate to a
clectrically 1solated coupling that can be used with such
driving components to enable safe use i1n environments
where work occurs around electrically charged components.

BACKGROUND

Socket tools, such as socket wrenches, are familiar tools
for fastening nuts and other drivable components or fasten-
ers. The sockets of these tools are generally removable heads
that interface with the socket wrench on one side and
interface with one of various different sizes of nut or other
fastener on the other side. Because high torque 1s often
applied through these tools, and high strength and durability
1s desirable, the sockets are traditionally made of a metallic
material such as iron or steel. However, metallic materials
can also corrode or create spark or shock hazards when used
around electrically powered equipment.

Although 1t may be possible to coat a metallic socket 1n
a material that 1s non-conductive, such material 1s typically
not suitable for coverage of either the driving end of the
socket (1.e., the end that interfaces with the wrench) or the
driven end of the socket (1.e., the end that interfaces with the
nut or other fastener being tightened by the socket wrench)
directly contacting the driving tool or fastener. In this regard,
the high torque and repeated contact with metallic compo-
nents would tend to wear such materials away over time and
degrade the performance of the tool. Thus, 1t 1s most likely
that the ends of the socket directly contacting the driving
tool or fastener would remain (or revert to) exposed metallic
surfaces resulting 1n the socket potentially conducting elec-
tricity and becoming a shock or spark hazard.

Accordingly, a number of designs had been provided for
clectrical 1solation of sockets. However, these designs typi-
cally apply to an individual socket. Thus, each and every
different socket size and shape would need to be reproduced
according to the 1solation techniques employed. Existing
socket sets and other driving tools for fasteners would have
to be replaced, potentially at substantial cost. Moreover,
many conventional 1solation designs simply provide an
1solation material between opposing metal portions of the
drive and driven ends. This provides a weak point where the
1solation material 1s unsupported and can fail under high
torque loads.

BRIEF SUMMARY OF SOME EXAMPLES

Some example embodiments may enable the provision of
a coupling device that includes a driven end and driving end
that are electrically 1solated. The coupling device may be
used as an adaptor for driving any selected socket, bit holder,
and/or the like, even 1t such socket/bit holder 1s not electri-
cally 1solated. Given that the coupling device employs
clectrical 1solation, existing (non-electrically i1solated) fas-
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tener driving components can be used m proximity to
clectrical components based on the 1solation provided by the
coupling device. Moreover, each of the driven end and the
driving end may be formed of separate metallic bodies that
are electrically 1solated from each other, but still overlap
cach other (without physical contact) substantially in an
axial direction. The 1solation member disposed between
them 1s therefore mutually supported by portions of both the
driven end and the driving end to increase the capability of
the coupling device to operate and handle very large torque
loads.

In an example embodiment, an electrically 1solated cou-
pler 1s provided. The coupler may include a driven body, a
drive body and an insulating member. The drive body 1s
made of first metallic material and has a driven end config-
ured to interface with a fastening component. The driven
body includes a first interface portion and the drive body
includes a second interface portion. The drive body 1s made
of a second metallic material and has a drive end configured
to 1nterface with a driving tool. The isulating member 1s
disposed between the drive body and the driven body to
clectrically 1solate the drive body and the driven body from
cach. The first interface portion includes at least one axially
extending portion that extends toward the drive body, and
the second interface portion includes at least one axially
extending portion that extends toward the driven body. The
insulating member 1s disposed between the respective at
least one axially extending portions of the first and second
interface portions.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

Having thus described some example embodiments in
general terms, reference will now be made to the accompa-
nying drawings, which are not necessarily drawn to scale,
and wherein:

FIG. 1A 1s an exploded rear perspective view of an
clectrically 1solated coupler according to an example
embodiment;

FIG. 1B 1s an exploded front perspective view of an
clectrically 1solated coupler according to an example
embodiment;

FIG. 1C 1s a perspective view of the electrically 1solated
coupler assembled with a sleeve member removed according
to an example embodiment;

FIG. 1D shows the same perspective view of the electri-
cally 1solated coupler of FIG. 1C with the sleeve member
attached according to an example embodiment;

FIG. 2A 1s an exploded perspective view of an alternative
assembled structure of an electrically i1solated coupler
according to an example embodiment;

FIG. 2B 1s an assembled side view of the electrically
isolated coupler of FIG. 2A according to an example
embodiment;

FIG. 3, which 1s defined by FIGS. 3A, 3B. 3C, 3D and 3E,
illustrates a cross section view along the longitudinal axis of
various different patterns for interface portions according to
example embodiments;

FIG. 4, which 1s defined by FIGS. 4A and 4B, 1illustrates
two diflerent socket sizes that may be accommodated
according to an example embodiment; and

FIG. 5, which 1s defined by FIGS. 5A and 5B, illustrates
a perspective side view of an electrically 1solated coupler
with some optional features according to an example
embodiment;
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FIG. 6, which 1s defined by FIGS. 6 A and 6B, illustrates
a perspective side view of drive bodies with alternative

features according to an example embodiment;

FIG. 7 illustrates a bit holder having interface portions
according to an example embodiment;

FIG. 8, which 1s defined by FIGS. 8A, 8B and 8C
illustrates how various components can be arranged to
prepare for molding of the insulating member according to
an example embodiment; and

FIG. 9 illustrates an example that includes structural
features to prevent axial separation of components according
to an example embodiment.

DETAILED DESCRIPTION

Some example embodiments now will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which some, but not all example embodiments are
shown. Indeed, the examples described and pictured herein
should not be construed as being limiting as to the scope,
applicability or configuration of the present disclosure.
Rather, these example embodiments are provided so that this
disclosure will satisty applicable legal requirements. Like
reference numerals refer to like elements throughout. Fur-
thermore, as used herein, the term “or” 1s to be interpreted
as a logical operator that results in true whenever one or
more of its operands are true. As used herein, operable
coupling should be understood to relate to direct or indirect
connection that, 1n either case, enables functional intercon-
nection ol components that are operably coupled to each
other.

As 1ndicated above, some example embodiments may
relate to the provision of electrically 1solated fastener driv-
ing tools that can be used 1n proximity to powered compo-
nents or components that have an electrical charge. In some
cases, the user can safely work on or around such compo-
nents or systems without having to de-energize the system.
The electrical 1solation provided may eliminate the risk of
surge currents traveling from a fastener to a socket tool, bit
driver or other fastener driving tool (such as a socket wrench
or a power tool that drives sockets, bits, etc.). Particularly for
power tools that include electronic components that log data
about power tool usage, the 1solated coupling of example
embodiments can protect valuable computer data such as
recorded torque information on fasteners and run-down
count history for estimating power tool life.

FIG. 1, which 1s defined by FIGS. 1A, 1B, 1C and 1D,
illustrates various perspective views ol an electrically 1so-
lated coupler (or adaptor) 100 according to an example
embodiment. In this regard, FIGS. 1A and 1B are exploded
views from rear and front perspectives, respectively. FIG.
1C 1s a perspective view of the electrically 1solated coupler
100 assembled with a sleeve member removed, and FI1G. 1D
shows the same perspective view of the electrically 1solated
coupler 100 with the sleeve member attached.

As shown 1 FIG. 1, an electrically 1solated coupler 100
may include a driven body 110 and a drive body 120. The
driven body 110 1s referred to as “driven” because it 1s
driven by the drive body 120 to interface with a socket, bit
holder or other component that interacts with a fastener to
drive the corresponding component for fastening purposes.
The drive body 120 obtains the “drnive” adjective because 1t
1s operably coupled to a tool that operably couples therewith
to drive the electrically 1solated coupler 100. The driven
body 110 and drive body 120 may not contact each other, but
may be oriented such that a driven end 112 of the driven
body 110 and a drive end 122 of the drive body 120 face in
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opposite directions. Axial centerlines of each of the driven
body 110 and the drive body 120 are aligned with each other
and with a longitudinal centerline of the socket 100.

The driven body 110 may include an interface portion
114, which faces an interface portion 124 of the drive body
120. As such, the interface portions 114 and 124 may be
proximate to each other, but spaced apart from each other.
The interface portions 114 and 124 may be considered to be
“proximal ends” of the driven body 110 and drive body 120,
respectively, since they are proximate to each other. The
driven end 112 and the drive end 122 may therefore be
considered to be “distal ends” since that are distally located
relative to each other.

In an example embodiment, both the driven body 110 and
the drive body 120 may be made of metallic matenial (e.g.,
stainless steel, or other ngid and durable alloys). By making
the driven body 110 and drive body 120 of metallic material
(e.g., the same or different metals), the driven body 110 and
drive body 120 may each be very durable and able to
withstand large amounts of force, torque and/or impact.
However, in order to provide insulation between the driven
body 110 and the drive body 120, a non-metallic and
insulating material (e.g., msulating member 130) may be
inserted therebetween to render the driven body 110 and
drive body 120 electrically 1solated from each other. Thus,
although the advantages of using metallic material are
provided with respect to the interfacing portions of the
clectrically 1solated coupler 100, the disadvantages relative
to use 1n proximity to electrically powered or charged
components may be avoided.

In some embodiments, a sleeve 140 may be provided to
extend around the radial edges of the driven body 110 and
the drive body 120. The sleeve 140 may be generally
cylindrical 1n shape, and may be made of substantially the
same material as the insulating member 130. Moreover,
although the insulating member 130 and the sleeve 140
could be separate components, 1n some cases, the msulating
member 130 and the sleeve 140 could be integrally formed
with each other. In such an example, the msulating member
130 and the sleeve 140 may be formed by molding.

In this regard, for example, the interface portion 114 of the
driven body 110 may be provided spaced apart from the
interface portion 124 of the drive body 120 and the nsulat-
ing member 130 may be molded therebetween. In some
cases, the molding process itself may substantially hold the
interface portion 114 of the driven body 110 and the inter-
face portion 124 of the drive body 120 together. However,
in other examples, structural features may be provided on
the interface portion 114 of the driven body 110 and/or the
interface portion 124 of the drive body 120 to further
facilitate retention of the entire assembly 1n contact with
cach other. When the sleeve 140 1s also molded (or over-
molded) with the insulating member 130, the sleeve 140
may further facilitate holding the entire assembly together.
Although ends (e.g., the driven end 112 and the dnive end
122) could be over-molded as well 1n some cases, 1n other
examples metal may be exposed at both the driven end 112
and the drive end 122. Moreover, 1n some cases, the sleeve
140 may extend along the sides of the driven body 110 and
the drive body 120 to be flush with the driven end 112 and
the drive end 122, respectively.

In an example embodiment,, the insulating member 130
and/or the sleeve 140 may be formed from a high strength
molding compound, which may be glass-fiber reinforced
and/or a plastic composite material. The mnsulating member
130 and/or the sleeve 140 may have a relatively small
thickness to avoid excessive increases in the size of the
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clectrically 1solated coupler 100. In this regard, for example,
thicknesses could range from Y32 of an inch to % of an inch,
with actual thicknesses being determined based on the actual
intended uses of the electrically 1solated coupler 100.

In the example of FIG. 1, the diameter of both the driven
body 110 and the drive body 120 are substantially equal, and
this may be the case 1n most situation. However, the diam-
eters of each could be diflerent 1n some cases. In such a case,
the msulating member 130 and/or the sleeve 140 may be
molded to accommodate for a smooth transition between the
different diameters. In cases 1n which the driven body 110
and the drive body 120 have substantially stmilar diameters,
the diameter of the imsulating member 130 may also be
substantially equal to the diameters of each of the driven

body 110 and the drive body 120.

A driven mating structure 116 may be provided on the
driven end 112 to interface with a socket, bit holder or other
tastener driving device. Meanwhile, a drive mating structure
126 may be provided at the drive end 122. In the example
of FIG. 1, the driven mating structure 116 1s a male driving
projection, and the drive mating structure 126 1s a female
drive opening configured to recerve a male driving projec-
tion (e.g., similar to the male driving projection of the driven
mating structure 116). Thus, the driven mating structure 116
ellectively simply allows a conventional socket wrench to be
used with a conventional socket while providing insulation
properties to enable the combination to be used proximate to
clectronic circuitry.

The sizes and shapes of the driven mating structure 116
and the drive mating structure 126 may vary in different
embodiments. Moreover, such components may be inter-
changeable with each other via being configured to have
common 1nterface portions (114 and 124). Thus, {for
example, the drive side or the driven side could be changed
to accommodate 34 inch, ¥4 inch, V% inch, and/or various
other desirable sizes and configurations for the driven mat-
ing structure 116 and the drive mating structure 126.

In an example embodiment, the interface portion 114 of
the driven body 110 and the interface portion 124 of the
drive body 120 may take various diflerent forms. In the
example of FIGS. 1A and 1B, the mterface portion 124 of
the drive body 120 includes a base portion 150 and four
wing portions 152 to define a pattern. The wing portions 152
extend radially away from corners of the base portion 150,
as the base portion 1s generally square shaped (e.g., to match
the shape of the drive mating structure 126). Both the base
portion 150 and the wing portions 152 also extend in the
axial direction away from the drive end 122.

The interface portion 114 of the driven body 110 includes
four protruding members 160 that are evenly spaced apart to
form receiving slots 162 therebetween. The protruding
members 160 generally correspond to the areas between the
wing portions 152, and the receiving slots 162 generally
correspond to the wing portions 152 themselves. However,
the protruding members 160 are not shaped to mate directly
with the base portion 150 and/or the wing portions 152. In
other words, the protruding members 160 and receiving slots
162 do not match and therefore do not mate with the pattern
formed by the base portion 150 and the wing portions 152.
Instead, the iterface portion 114 of the driven body 110 and
the interface portion 124 of the drive body 120 are each
formed to interface with respective opposing sides of the
insulating member 130, which matches the pattern of the
base portion 150 and the wing portions 152, and also {fits
tightly ito the receiving slots 162 between the protruding

members 160 of the driven body 160.
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Accordingly, the insulating member 130 1s formed to
substantially match the pattern formed by the base portion
150 and wing portions 152 1n order to mate therewith. In this
example, the insulating member 130 includes axially
extending portions 132 that separate the base portion 150
and wing portions 152 from each other along their parallel
extending faces that extend in the axial direction. The
insulating member 130 also includes radially extending
portions 134 and 136 that generally extend in a radial
direction to separate parallel faces of distal ends of the
protruding members 160 from corresponding portions of the
drive body 120 and separate parallel faces of distal ends of
the base portion 150 and the wing portions 152 from
corresponding portions of the driven body 110.

As can be appreciated from FIG. 1, the insulating member
130 separates the interface portion 114 of the driven body
110 and the interface portion 124 of the drive body 120 from
cach other 1n both radial and axial directions to provide a
complete electrical isolation therebetween. However, the
insulating member 130 1s also provided between axially
extending faces of each of the interface portion 114 of the
driven body 110 and the interface portion 124 of the drive
body 120 to allow such faces to apply torque to both sides
of the mmsulating member 130 between such faces. Accord-
ingly, there 1s no axially extending portion of the msulating
member 130 that 1s not supported on opposing sides thereof
by respective ones of the mterface portion 114 of the driven
body 110 and the interface portion 124 of the drive body
120. Additionally, there 1s no cross section of the electrically
1solated coupler 100 that could be taken anywhere along the
axial length of the electrically 1solated coupler 100 that
would include only the matenal of the insulating member
130. As such, no weak point exists at which the material of
the msulating member 130 alone could fail to damage or
destroy the electrically 1solated coupler 100. The strength of
the electrically 1solated coupler 100 1s therefore not com-
promised, while full electrical 1solation 1s still provided.

The design of FIG. 1 provides a relatively compact length
for the electrically isolated coupler 100, since the base
portion 150, which forms the drive mating structure 126 1s
actually incorporated into iterface portion 124 of the drive
body 120. However, it 1s also possible to separate the drive
mating structure 126 from the interface portion 124 by
altering the design somewhat. Similarly, different specific
structures could be used for the interface portions. FIG. 2
illustrates such an example that makes both of these modi-
fications.

FIG. 2, which 1s defined by FIGS. 2A and 2B, shows an
alternative design for an electrically 1solated coupler 200.
FIG. 2A 1s an exploded perspective view, and FIG. 2B 1s a
side view of the assembled structure of FIG. 2A. As shown
in FIG. 2, the electrically 1solated coupler 200 may include
a driven body 210 and a drive body 220. The driven body
210 and drive body 220 do not contact each other due to the
presence of insulating member 230 therebetween. The 1nsu-
lating member 230 {its between an interface portion 214 of
the driven body 210 and an interface portion 224 of the drive
body 220.

As can be seen 1 FIG. 2, a drive mating structure 226 of
the drive body 220 1s provided at a separate axially extended
portion of the drive body 220 from the interface portion 224.
Although the overall length of the electrically isolated
coupler 200 may be increased due to this design, it should
be noted that the removal of the drive mating structure 226
from the interface portion 224 creates the opportumty for
increased design flexibility relative to the structure of the
interface portion 224 and the msulating member 230.
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In the example of FIG. 2, the interface portion 214 of the
driven body 210 and the interface portion 224 of the drive
body 220 substantially mirror each other. In this regard, the
interface portion 214 of the driven body 210 1s defined by
protruding members 250 that are substantially shaped as two
axially extending quarter circles in opposite quadrants.
Meanwhile, the interface portion 224 of the drive body 220
1s also defined by protruding members 260 that are substan-
tially shaped as two axially extending quarter circles in
opposite quadrants. Moreover, the protruding members 250
of the interface portion 214 of the driven body 210 are 1n
opposing quadrants relative to the protruding members 260
of the iterface portion 224 of the drive body 220.

As 1 the prior example, the insulating member 230
separates the interface portion 214 of the driven body 210
and the interface portion 224 of the drive body 220 from
cach other 1n both radial and axial directions to provide a
complete electrical 1solation therebetween. However, the
isulating member 230 1s also provided between axially
extending faces of each of the interface portion 214 of the
driven body 210 and the interface portion 224 of the drive
body 220 to allow such faces to apply torque to both sides
of the insulating member 230 between such faces. Accord-
ingly, there i1s again no axially extending portion of the
insulating member 230 that 1s not supported on opposing
sides thereol by respective ones of the interface portion 214
of the driven body 210 and the interface portion 224 of the
drive body 220. Additionally, there 1s no cross section of the
clectrically isolated coupler 200 that could be taken any-
where along the axial length of the electrically isolated
coupler 200 that would include only the material of the
insulating member 230. As such, no weak point exists at
which the matenial of the insulating member 230 alone could
tail to damage or destroy the electrically 1solated coupler
200.

In the example of FIG. 2, the insulating member 230
includes axially extending portions 232 that separate the
protruding members 250 and 260 from each other along
their parallel extending faces that extend in the axial direc-
tion. The insulating member 230 also includes radially
extending portions 234 and 236 that generally extend 1n a
radial direction to separate parallel faces of distal ends of the
protruding members 250 and 260 from corresponding por-
tions of the drive body 220 and the driven body 210,
respectively.

A number of different designs may be included for the
insulating member, but all such designs would generally
provide that any cross section through the axially extending,
portions of the insulating member would include portions of
both the interface portion of the driven body and the
interface portion of the drive body on opposing sides
thereol. FIG. 3, which 1s defined by FIGS. 3A, 3B, 3C, 3D
and 3E, includes some examples. In this regard, FIGS. 3A
and 3B 1illustrates examples in which the drive mating
structure 1s part of the interface portion, and FIGS. 3C, 3D
and 3E illustrate examples 1n which the drive mating struc-
ture 1s not mcorporated as a part of the interface portion.

In FIG. 3, portions of the cross sectional views that
correlate to the msulating member are labeled as msulating
material 300. Portions that correspond to the driven body are
labeled as drniven body material 310, and portions that
correspond to the drive body are labeled as drive body
material 320. As can be seen from FIG. 3, various patterns
may be achieved for the interface portions and for the
insulating member. However, as described above, overlap-
ping portions of the interface portions that extend along the
axial direction of the 1solated coupling are always separated
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by the insulating member. Of note, the design of FIG. 3A
generally corresponds to a cross section of the electrically
isolated coupler 200 of FIG. 2 and the design of FIG. 3B
generally corresponds to a cross section of the electrically
1solated coupler 100 of FIG. 1.

Although the examples of FIGS. 1 and 2 generally cor-
respond to an electrically 1solated coupler that acts as an
adapter to receive a male drive square at one end (1.e., the
drive end) and convert to an 1solated male drive square at the
other end (1.e., at the driven end), other structures are also
possible. In this regard, for example, the driven body 110
could be replaced with an alternate driven body 110' that has
a driven mating structure 116' formed as a socket of any
desirable size as shown in FIG. 3A. The alternate driven
body 110' may have the same interface portion (i.e., interface
portion 114) that 1s shown 1n the example of FIG. 1. Thus,
the drive body 120 and the insulating member 130 may also
be the same as the example of FIG. 1.

In some cases, alternative socket sizes (e.g., like driven
mating structure 116") could be provided with a correspond-
ing different driven body 110". The different driven body
110" may also have the same interface portion (1.e., interface
portion 114) that 1s shown in the example of FIG. 1. Thus,
the drive body 120 and the insulating member 130 of the
example of FIG. 1 may also be used with the different driven
body 110" and any of a number of other possible driven body
structures Of course, the drive body 120 could also be
substituted for other structures.

FIG. 5, which 1s defined by FIGS. 5A and 5B, shows an
example with the same interface portions as shown 1n FIG.
1, but the drive body and driven body each include other
modifications. For example, in FIG. 5A, the driven body 400
tapers toward the driven end 402, meanwhile the drive body
410 1ncludes an annular groove 414 disposed proximate to
the drive end 412. The annular groove 414 may further
include a through-hole 416 to receive a ball disposed at a
side portion of a male drive interface. However, the interface
portions (114 and 124) may otherwise be the same as shown
in the example of FIG. 1 (or any other example). Thus, the
insulating member 430 may also be the same as the insu-
lating member 130 of the example of FIG. 1.

A sleeve 440 may be molded around the entire assembly
as shown in FIG. 5B. Although the sleeve 440 could be
molded together with the insulating member 430 as
described above, some embodiments may alternatively form
the sleeve 430 as a freely rotating cover. For example, the
sleeve 440 could be molded as a separate component that
can be slid over the drive body 410 and the driven body 400
and held i place by an annular projection 442 that may
project into the annular groove 414. The annular projection
442 and the annular groove 414 may generally prevent axial
movement of the sleeve 440 while fully permitting rotation
of the sleeve 440.

FIG. 6, which 1s defined by FIGS. 6A and 6B, includes
two other modifications. In this regard, the drive body 520
of FIG. 6 A includes an annular groove 522 and through-hole
524, but 1s otherwise similar to the drive body 120 of FIG.
1. The drive body 620 of FIG. 6B 1s similar to that of FIG.
6 A except that rounded transitions are provided between the
wing portions 624 and the base portion 626.

Referring to FIG. 7, a bit holder 700 1s shown having a
driven body 710 and a drive body 720 that are separated
from each other by an insulating member 730. Although the
driven body 710 includes a socket 1n this example, and the
drive body 720 includes a hex portion for engaging a chuck
of a drill or another driving structure, the interface portions
714 and 724 are otherwise similar to the example of FIG. 2.
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Thus, other than differences in diameter, the insulating
member 730 may otherwise be similar to the insulating
member 230 of the example of FIG. 2. Other patterns for the
interface portions may also be employed such as, for
example, those shown 1n FIG. 3.

FIG. 8, which 1s defined by FIGS. 8A, 8B and 8C
illustrates how various components can be arranged to
prepare for molding of the insulating member. In this regard,
FIG. 8B illustrates a top view of the interface portion of a
drive body 820 according an example embodiment. The
drive body 820 includes radial wings 824 extending away
from a base portion 822 that 1s built around the drive mating
structure 826. FIG. 8C illustrates a to view of a driven end
of a driven body 810 according to an example embodiment.
In FIG. 8C, components of the interface portion of the driven
body 810 (i.e., protrusions 812) are shown as dashed squares
since they project in the direction 1nto the page for this view.
The driven body 810 may further include a driven mating
structure 816 including a ball 818 that 1s outwardly biased.

The protrusions 812 may be provided into spaces between
the radial wings 824 while the drive body 820 and driven
body 810 are axially aligned. A gap 830 may be formed
between the drive body 820 and driven body 810 after they
area axially aligned. Thereatter, insulating material may be
molded into the gap 830 to define the insulating member.

As discussed above, the molding process may work to
axially bind the drive body and the driven body. However,
In some cases, structural features may be provided on the
interface portions of either or both of the driven body and the
drive body to further facilitate retention of the entire assem-
bly 1n contact with each other. FIG. 9 1llustrates an example
that includes such structural features, showing a cross sec-
tion taken along the longitudinal axis.

As shown 1n FI1G. 9, a drive body 920 and driven body 910
may be separated from each other by an insulating member
930 1n the manner generally described above. However, the
interface portion of the driven body 910 may include at least
one recessed portion 912 (e.g., a groove or void space).
Additionally or alternatively, the interface portion of the
drive body 920 may include at least one recessed portion
922. Each recessed portion 912 and 922 may be filled with
insulating material during the molding of the insulating
member 930. Although not required, the recessed portions
912 and 922 may be positioned to correspond to each other
to create an annular binding portion 932 1if both such
recessed portions are annular in shape themselves. The
binding portion 932 may resist separation forces that may try
to separate the drive body 920 and driven body 910 axially.

Alternatively or additionally, a sleeve 940 formed over the
drive body 920 and the driven body 910 after assembly may
also include binding features. In this regard, for example, the
drive body 920 may be beveled to provide a feature (e.g.,
beveled edge 924) that, when the sleeve 940 1s over-molded
onto the drive body 920, provides an overlap portion 936 to
engage the beveled edge 924 to prevent movement of the
drive body 920 away from the driven body 910. Likewise,
the driven body 910 may be beveled to provide a feature
(c.g., beveled edge 914) that, when the sleeve 940 1s
over-molded onto the driven body 910, provides an overlap
portion 934 to engage the beveled edge 914 to prevent
movement of the driven body 910 away from the drive body
920.

Many modifications and other embodiments of the inven-
tions set forth herein will come to mind to one skilled 1n the
art to which these inventions pertain having the benefit of the
teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it 1s to be understood that
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the inventions are not to be limited to the specific embodi-
ments disclosed and that modifications and other embodi-
ments are mtended to be included within the scope of the
appended claims. Moreover, although the foregoing descrip-
tions and the associated drawings describe exemplary
embodiments in the context of certain exemplary combina-
tions of elements and/or functions, 1t should be appreciated
that different combinations of elements and/or functions
may be provided by alternative embodiments without
departing from the scope of the appended claims. In this
regard, for example, different combinations of elements
and/or functions than those explicitly described above are
also contemplated as may be set forth in some of the
appended claims. In cases where advantages, benefits or
solutions to problems are described herein, 1t should be
appreciated that such advantages, benefits and/or solutions
may be applicable to some example embodiments, but not
necessarilly all example embodiments. Thus, any advan-
tages, benefits or solutions described herein should not be
thought of as being critical, required or essential to all
embodiments or to that which i1s claimed herein. Although
specific terms are employed herein, they are used in a
generic and descriptive sense only and not for purposes of
limitation.

That which 1s claimed:

1. An electrically 1solated coupler comprising:

a driven body made of first metallic material and having
a dnven end configured to interface with a fastening
component, the driven body comprising a first interface
portion;

a drive body made of a second metallic material and
having a drive end configured to interface with a
driving tool, the drive body comprising a second inter-
face portion; and

an 1sulating member disposed between the drive body
and the driven body to electrically 1solate the drive
body and the driven body from each other,

wherein the first interface portion includes at least one
axially extending portion that extends toward the drive
body, and the second interface portion includes at least
one axially extending portion that extends toward the
driven body,

wherein the nsulating member 1s disposed between the
respective at least one axially extending portions of the
first and second interface portions,

wherein a sleeve 1s disposed around radial edges of the
drive body, the driven body and the 1insulating member,
and

wherein the sleeve is rotatable relative to the drive body
and the driven body.

2. The electrically 1solated coupler of claim 1, wherein the
sleeve comprises an overlap portion disposed to engage a
beveled edge provided on the drive body or the driven body
to prevent axial separation of the drive body from the driven
body.

3. The electrically 1solated coupler of claim 1, wherein the
sleeve includes an inwardly facing annular projection, and
the drive body includes an annular groove, the annular
projection being operably coupled to the annular groove to
enable the sleeve to rotate relative to the drive body and the
driven body.

4. The electrically 1solated coupler of claim 1, wherein the
driven body 1s tapered toward a driven end of the driven
body.

5. The electrically 1solated coupler of claim 1, wherein the
driven body comprises a socket of a predetermined size.
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6. The electrically 1solated coupler of claim 1, wherein the
drive body further comprises an annular groove disposed
proximate to the drnive end.

7. The electrically 1solated coupler of claim 6, wherein the
annular groove includes a through-hole.

8. The electrically 1solated coupler of claim 1, wherein the
clectrically 1solated coupler comprises a bit holder.

9. The electrically 1solated coupler of claim 1, wherein the
drive body defines a pattern and the insulating member 1s
molded to fit the pattern between the dnive body and
corresponding axially extending portions of the driven body.

10. The electrically 1solated coupler of claim 1, wherein
the second interface portion extends at least partially around
a drive mating structure of the drive body.

11. An electrically 1solated coupler comprising;

a driven body made of first metallic material and having
a driven end configured to interface with a fastening
component, the driven body comprising a first interface
portion;

a drive body made of a second metallic material and
having a drive end configured to interface with a
driving tool, the drive body comprising a second 1nter-
face portion; and

an insulating member disposed between the drive body
and the driven body to electrically 1solate the drive
body and the driven body from each other,

wherein the first interface portion includes at least one
axially extending portion that extends toward the drive
body, and the second interface portion includes at least
one axially extending portion that extends toward the
driven body,

wherein the insulating member 1s disposed between the
respective at least one axially extending portions of the
first and second interface portions,

wherein the msulating member comprises a binding por-
tion disposed to extend 1nto a portion of the drive body
or the driven body to prevent axial separation of the
drive body from the driven body, and

wherein binding portion has an annular shape due to the
provision ol an annular groove at the first interface
portion or the second interface portion.

12. The electrically 1solated coupler of claim 11, wherein
the second interface portion extends at least partially around
a drive mating structure of the drive body.

13. An clectrically 1solated coupler comprising:

a driven body made of first metallic material and having
a driven end configured to interface with a fastening
component, the driven body comprising a first interface
portion;
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a drive body made of a second metallic material and
having a drive end configured to interface with a
driving tool, the drive body comprising a second inter-
face portion; and

an 1sulating member disposed between the drive body
and the driven body to electrically i1solate the drive
body and the driven body from each other,

wherein the first iterface portion includes at least one
axially extending portion that extends toward the drive
body, and the second interface portion includes at least
one axially extending portion that extends toward the
driven body, and

wherein the nsulating member 1s disposed between the
respective at least one axially extending portions of the
first and second interface portions,

wherein the drive body defines a pattern and the insulating
member 1s configured to fit the pattern between the
drive body and corresponding axially extending por-
tions of the driven body, and

wherein a sleeve 1s disposed to be rotatable relative to the
drive body and the driven body.

14. The electrically 1solated coupler of claim 13, wherein

a driven mating structure i1s disposed at the driven end to
interface with a socket, bit holder or other fastener driving
device.

15. The electrically 1solated coupler of claim 14, wherein
the driven mating structure comprises a male driving pro-
jection.

16. The electrically 1solated coupler of claim 15, wherein
a drive mating structure 1s disposed at the drive end.

17. The electrically 1solated coupler of claim 16, wherein
the drive mating structure 1s a female drive opening config-
ured to receive a projection having a shape similar to the
male driving projection.

18. The electrically 1solated coupler of claim 13, wherein
the 1insulating member comprises one or more axially
extending portions that separate the axially extending por-
tions of the driven body from the axially extending portions
of the drive body.

19. The electrically 1solated coupler of claim 13, wherein
the msulating member further comprises radially extending,
portions at opposing axial ends of the insulating member, the
radially extending portions separating parallel faces of a
distal end of the axially extending portions of the driven
body and the drive body from corresponding portions of the
drive body the driven body, respectively.

20. The electrically 1solated coupler of claim 13, wherein
the sleeve 1s disposed around radial edges of the drive body,
the driven body and the insulating member.
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